Abstract: The taxonomic placement of freshwater and marine Savoryella species has been widely debated, and the genus has been tentatively assigned to various orders in the Sordariomycetes. The genus is characterized as possessing paraphyses that deliquesce early, elongate, clavate to cylindrical asci with a poorly developed apical ring and versicolored, three-septate ascospores. We performed two combined phylogenetic analyses of different genes: (i) partial small subunit rRNA (SSU), large subunit rRNA (LSU), DNA-dependent RNA polymerase II largest subunit (rpb2) dataset and (ii) SSU rDNA, LSU rDNA, DNA-dependent RNA polymerase II largest subunit (rpb1 and rpb2), translation elongation factor 1-alpha (tef1), the 5.8S ribosomal DNA (5.8S rDNA) dataset. Our results indicate that Savoryella species formed a monophyletic group within the Sordariomycetes but showed no affinity to the Hypocreales, Halosphaeriales (now Microascales), Sordariales and Xylariales, despite earlier assignments to these orders. Savoryella, Ascotaiwania and Ascothailandia (and its anamorph, Canalisporium) formed a new lineage that has invaded both marine and freshwater habitats, indicating that these genera share a common ancestor and are closely related. Because they show no clear relationship with any named order we erect a new order Savoryellales in the subclass Hypocreomycetidae, Sordariomycetes. The genera Savoryella and Ascothailandia are monophyletic, while the position of Ascotaiwania is unresolved. All three genera are phylogenetically related and form a distinct clade similar to the unclassified group of marine ascomycetes comprising the genera Swampomyces, Torpedospora and Juncigera (TBM clade: Torpedospora/Bertia/ Melanospora) in the Hypocreomycetidae incertae sedis.
INTRODUCTION
Savoryella is one of the most commonly reported unitunicate ascomycetous genera from submerged wood in rivers and streams and the marine environment , while S. appendiculata and S. melanospora have been recovered from wood in contact with sand Hyde 1992, AbdelWahab and Jones 2000) . The phylogenetic position of the genus is unresolved, and it has been referred to a number of orders and families in the Sordariomycetes, Sordariomycetidae (Vijaykrishna et al. 2006) . Eleven species are recognized in Savoryella: S. appendiculata, S. aquatica, S. curvispora, S. fusiformis, S. grandispora, S. lignicola, S. limnetica, S. longispora, S. melanospora, S. paucispora and S. verrucosa. Of these species five are found in marine and six in freshwater habitats (Cai et al. 2006) . Jones and Eaton (1969) established the genus Savoryella with S. lignicola as the type species, which was isolated from wooden slats in a water-cooling tower run on brackish water. Savoryella species are characterized by dark brown to black ascomata, clavate to cylindrical asci with a comparatively flattened apical ring and versicolorous septate ascospores, brown central cells and hyaline end cells. No anamorph has been reported for Savoryella (Tsui and Hyde 2003) . The genus has been referred to the Sphaeriales incertae sedis (Kohlmeyer and Kohlmeyer 1979) , ascomycetes incertae sedis (Kohlmeyer 1986, Eriksson and Hawksworth 1986) , Amphisphaeriaceae (Eriksson and Hawksworth 1987) and Sordariales . Barr (1990) and Read et al. (1993) thought that Savoryella was best referred to the Halosphaeriales (now Microascales) based respectively on morphological features (catenophyses-like paraphyses) and ultrastructural observations. Based on large subunit (LSU) rDNA data, Vijaykrishna et al. (2006) and Cai et al. (2006) referred S. elongata and S. longispora to the order Hypocreales within the subclass Hypocreomycetidae, but with weak statistical support.
The type species of Ascotaiwania, A. lignicola, was described by Sivanesan and Chang (1992) from driftwood collected in a freshwater stream at Wulae, Taiwan. Currently 12 species have been described from senescent palm material, submerged wood, leaves and dead wood collected from freshwater and terrestrial habitats. Seven Ascotaiwania species have been reported from submerged wood (A. hsilio, Chang et al. 1998; A. hughesii, Fallah et al. 1999; A. mitriformis, Ranghoo and Hyde 1998; A. pallida, Hyde and Goh 1999; A. persoonii, Fallah et al. 1999; A. sawada, Chang et al. 1998; A. wulai, Chang et al. 1998 ) while A. licualae (Frö hlich and Hyde 2000) and A. palmicola (Hyde 1995) were described from palms, A. pennisetorum from submerged grasses and A. mauritiana (Dulymamode et al. 2001 ) from dead leaves of Pandanus palustris.
Ascotaiwania (Sivanesan and Chang 1992 ) morphologically resembles Savoryella in having versicolorous ascospores and long pale ascomatal necks. However Ascotaiwania differs in having cylindrical asci with a relatively massive, nonamyloid apical ring and ascospores that are three-to seven-septate. Additionally Ascotaiwania anamorphs have been reported belonging to Monotosporella (A. sawadae, A. mitriformis) and Helicoon farinosum (A. hughesii) (Sivichai et al. 1998 , Cai et al. 2006 ). Molecular studies have failed to resolve the taxonomic position of Ascotaiwania (Ranghoo et al. 1999, Campbell and Shearer 2004) , while Cai et al. (2006) referred it to the Sordariales incertae sedis.
In our ongoing research on Thai freshwater fungi (Pang et al. 2002; Sivichai et al. 2002; Pinruan et al. 2002 Pinruan et al. , 2004a Sivichai and Jones 2003; Pinnoi et al. 2003) we have recovered several Canalisporium species from submerged or trapped wood (Sivichai and Boonyene 2004) . Recently a new ascomycete genus, Ascothailandia, was described that morphologically resembles Savoryella and Ascotaiwania and has a Canalisporium anamorph . Phylogenetic data and morphological characteristics suggested an affinity to Ascothailandia with the Hypocreales (subclass Hypocreomycetidae, Sordariomycetes), and it was referred to the Ascomycota incertae sedis .
To better understand the relationships and ordinal placements of Savoryella, Ascotaiwania and Ascothailandia (and the anamorphic genus Canalisporium) we conducted a phylogenetic study with multiple genes. The objectives of this study were (i) to determine the taxonomic placement of Savoryella with a multiplegene approach, (ii) to elucidate the phylogeny of Savoryella and morphologically similar genera including Ascotaiwania and Ascothailandia and (iii) to use molecular data to examine the higher order position of the above freshwater and marine genera.
MATERIALS AND METHODS
Specimen collection.-Fungi were isolated from substrata collected from freshwater and marine locations in Thailand and Taiwan (Pinruan et al. 2002 , Sivichai and Boonyene 2004 , Sakayaroj et al. 2004 ). Isolates were maintained on cornmeal agar (CMA, from Criterion TM , Santa Maria, California), seawater cornmeal agar (SCMA), potato dextrose agar (PDA, from Difco TM , Becton Dickinson, Sparks, Maryland) and seawater potato dextrose agar (SPDA) media and prepared with either seawater or freshwater.
Fungal isolates, identification and growth.-Fungal strains were identified based on their morphology and sporulation on naturally occurring substrata. Sporulating material was mounted in lactophenol-cotton blue or freshwater or seawater, depending on their natural habitat, and observed under Olympus compound and stereo microscopes (CH40, CX31, CH-2). Single-spore isolates were made and grown on CMA, SCMA, PDA and SPDA media. Cultures were deposited and maintained in the BIOTEC Culture Collection (BCC), and dried material deposited in the BIOTEC Bangkok Herbarium (BBH). Taxa used in this study are listed (TABLE I) . All cultures were grown on appropriate media at 25 C for 4-16 weeks, depending on the growth rate of each species.
Genomic extraction and PCR amplification.-Actively growing mycelium was scraped from the surface of a culture and transferred to microcentrifuge tubes. The biomass was lyophilized at 280 C for 2 d before DNA extraction, which followed under conditions modified from Tigano-Milani et al. (1995) and described by Sri-indrasutdhi et al. (2010) .
The sequencing primers used for different regions are NS1, NS3, NS4, NS5 and NS6 (White et al. 1990 ) for the partial SSU ribosomal DNA; JS1, JS8, LROR, LR5 and LR7 (Bunyard et al. 1994 , Landvik 1996 for the partial LSU ribosomal DNA; RPB2-5F1, RPB2-5F2, RPB2-7CR and RPB2-7R (Liu et al. 1999) for rpb2 region; RPB1-CRPB1 and RPB1-CR (Castlebury et al. 2004 ) for rpb1 region; EF1-983F, EF1-2218R, EF1-CEFF2 and EF1-CEFR2 (Rehner 2001) for tef1 region; ITS1, ITS4 and ITS5 (White et al. 1990 ) for 5.8S ribosomal DNA. PCR reactions were carried out in a total Isolates with the prefix SS, NF and SAT, NIL are from the BIOTEC Culture Collection (BCC); Isolates with the prefix NTOU is from National Taiwan Ocean University;
Not applicable with the prefix N/A, information not provided.
volume of 50 mL containing 1 mL 10-50 ng DNA template, 5 mL 103 PCR buffer, 5 mL 25 mM MgCl 2 , 1 mL 10 mM dNTPs, 1 mL 10 mM each primer, 5 mL 4 M enhancer, 30.8 mL sterile distilled water and 0.2 mL 0.2U of Taq Polymerase DNA Polymerase Kit, from FERMENTAS (Burlington, Canada). Amplification cycles were performed with MJ Research DNA Engine ALD1244 thermal cycler according to the procedure of Sri-indrasutdhi et al. (2010) and Tang et al. (2007) . PCR products were purified with the NucleoSpinH Extract Kit (Macherey-Nagel, Germany) following the manufacturer's instructions. The quantity and quality of each purified product was verified by electrophoresis on a 1% agarose gel. Finally purified PCR products were used directly for DNA sequencing.
DNA sequencing.-PCR products were sequenced by Macrogen Inc. (Korea) in an Applied Biosystem 373XL DNA Analyzer with the same forward and reverse primers used for amplification (White et al. 1990 , Bunyard et al. 1994 , Landvik 1996 , Liu et al. 1999 , Rehner 2001 , Castlebury et al. 2004 . Each sequence was checked for ambiguous bases and assembled with BioEdit 7.5.03 (Hall 2006) . All sequences were deposited in GenBank and the accession numbers are listed (TABLE I) .
Sequence alignment and phylogenetic analyses.-The SSU rDNA, LSU rDNA, rpb2, rpb1, tef1 and 5.8S rDNA sequences were aligned with related sequences obtained from GenBank (Campbell and Shearer 2004 , Zhang et al. 2006 , Hibbett et al. 2007 , Spatafora et al. 2006 , Tang et al. 2007 with Clustal W 1.6 (Thompson et al. 1994) . Alignments were further adjusted manually with BioEdit 7.5.0.3 (Hall 2006 ) and improved in MUSCLE 3.6 (Edgar 2004 ) with ambiguously aligned regions excluded from phylogenetic analyses. Missing data at the 59-and 39 -ends of the partial sequences were excluded from the analysis. Representatives of the order Pezizales were chosen as the outgroup taxa for all analyses.
Aligned datasets were analyzed with maximum parsimony (MP) in PAUP 4.0b10 (Swofford 2002) on Windows and Home Mac OS 9.2 (Apple Studio, Mac OS X 10.4.10). Phylogenetic trees were displayed with Treeview (Page 1996) . Phylogenetic analyses of two datasets were performed with maximum parsimony (MP), maximum likelihood (ML) and Bayesian algorithms.
To obtain the most parsimonious trees (MPTs) we performed heuristic searches with tree bisection reconnection (TBR) branch swapping and 1000 replicates of random stepwise sequence addition. Gaps were treated as missing data and were given equal weight. The Kishino-Hasegawa (K-H) test was used to estimate the best tree topology (Kishino and Hasegawa 1989) and the alignments in TreeBASE (www.treebase.org). Sequence alignments and trees of the SSU + LSU + rpb2 and the SSU + LSU + rpb2 + rpb1 + tef1 + 5.8SrDNA were deposited in TreeBASE with accession number 11113. The combinability of the three loci and six loci datasets was tested with the partition homogeneity test implemented with PAUP using 1000 random repartitions for each test (Farris et al. 1995 , Swofford 2002 . A partition homogeneity test indicated the two datasets, P value . 0.05, could be combined and showed that none of the individual datasets resulted in significantly incongruent trees (data not shown). In addition an independent analyses were run for each of the sequenced gene regions to check for possible conflicts in the topology by comparison of the bootstrap supports of the nodes of individual trees (data not shown).
Bootstrapping analyses (Felsenstein 1985) were performed with 1000 replicates of a full heuristic search (each consisting of 10 replicates of the random-swapping algorithm). The tree length (TL), consistency index (CI), rescaled consistency index (RC), retention index (RI) and homoplasy index (HI) were calculated for each tree. Representative sequences for each order within the class Sordariomycetes were retrieved from GenBank (TABLE II) and added to the alignment.
Bayesian phylogenetic inference was calculated with MrBayes 3.0b4 with a general time reversible (GTR) model of DNA substitution as the best fit and a gamma distribution rate variation across sites (Huelsenbeck and Ronquist 2001) . This model was chosen as the result from a pretest with MrModeltest 2.2 (Nylander 2004) . After this was determined GTR + I + G model as the best nucleotide substitution model were used for the combined three-gene dataset and the combined six-gene dataset. Four Markov chains were run from random starting trees for 2 000 000 generations and sampled every 100 generations. The first 2000 generations were discarded as burn-in. A majority rule consensus tree of the remaining 18 000 trees as well as the posterior probabilities (BYPP) was calculated with the Metropolis-coupled Markov chain Monte Carlo (MCMC) sampling approach after the exclusion of the initial set of 2000 burn-in trees. Parsimony bootstrap values (BSMP) greater than 50%, and Bayesian posterior probabilities (BYPP) greater than 0.95 are given above and below each clade respectively.
In addition in the combined six locus dataset of the partial SSU rDNA + LSU rDNA + rpb2 + rpb1 + tef1 + 5.8S sequences, maximum likelihood (ML) analysis and their bootstrapping values were performed with RAxML 7.0.3 (Stamatakis et al. 2006) . A general time reversible (GTR) with a discrete gamma distribution and four rate classes was applied to each partition. A tree was obtained by simultaneously running with fast bootstrapping using 1000 pseudoreplicates, followed by searching the most likely tree and bootstrapping (BSML). The program also was used with 100 successive searches in RAxML under the GTR model of nucleotide substitution with gamma rate distribution and starting on each searching from a randomized tree. RAxML bootstrap values (BSML) greater than 50% are shown to the top left of each branch.
Two datasets were analyzed as follows: (i) an alignment of the SSU + LSU + rpb2 sequences for the major orders of the Sordariomycetes, including representative taxa within Savoryella, Ascotaiwania and Canalisporium; and (ii) an alignment of the SSU + LSU + rpb2 + rpb1 + tef1 + 5.8S rDNA sequences for an expanded set of taxa for Ascotaiwania for which only nrLSU sequence was available and used to determine the closet relative of Savoryella, Canalisporium and related species. MP, ML and Bayesian analyses datasets on a LSU dataset showed that A. persoonii (AY590295 and AY094190) is characterized by short-length sequences in the Ascotaiwania clade and was excluded from the dataset.
RESULTS
Combined SSU, LSU and rpb2 phylogeny.-The type species of the genera Ascothailandia (A. grenadoidia), Ascotaiwania (A. lignicola), Savoryella (S. lignicola), and Canalisporium (C. caribense) were included in the 18S rDNA + 28S rDNA + rpb2 dataset to determine their monophyly. Sequences from 41 sequences of Ascotaiwania, Ascothailandia, Canalisporium and Savoryella (TABLE I) were aligned with 80 sequences from the GenBank representing the two main subclasses of the Sordariomycetes: Hypocreomycetidae and Sordariomycetidae (TABLE II) . As a result of excluding ambiguously aligned regions, the combined SSU + LSU + rpb2 dataset consisted of 3195 characters and 121 taxa. A total of 1275 characters are constant, 1453 of which were parsimony informative and 467 variable characters were parsimony uninformative. An initial analysis of this dataset yielded 18 trees with a tree length of 14 013 (CI 5 0.245, RI 5 0.695, RC 5 0.170, HI 5 0.755). The major branches were stable and varied only with minor differences in the position of Savoryella sp. (NF00205) and some taxa of the Microascales and Hypocreales. However these differences did not affect the overall topology of the tree (trees not shown). Bayesian inference with likelihood scores for the combined analysis provided mostly identical topology to other analyses and the best KHlikelihood scores. Although there is a minor difference in the position of some genera in the Hypocreales and A. hughesii (AY316357) and Monotosporella setosa (AF132334), all branches were supported by posterior probabilities. The best phylogenetic hypothesis for the K-H test (2ln L 5 64 623.84037) is provided (FIG. 1) .
The SSU + LSU + rpb2 dataset showed that the branches leading to the major orders in the Sordariomycetes were reasonably stable and highlighted a number of other consistent and well supported clades with 100% support and posterior probabilities of 1.00. Within this class the Sordariomycetes can be divided into two major subclasses; Hypocreomycetidae comprised two orders, and the TBM and Savoryellales clades with a bootstrap support (BSMP) of 84% and a Bayesian posterior probability (BYPP) less than 0.95, and the Sordariomycetidae composed of six orders with a BSMP of 67% and a BYPP of 1.00, in which they formed a monophyletic group. The interordinal relationships within the Hypocreomycetidae showed a stable branching pattern, but with weak bootstrap support in some minor clades, lower than 50% and 0.95 BYPP for example Melanosporales and some taxa in the TBM clade (Swampomyces, Etheirophora, Torpedospora, and Juncigena).
The maximum parsimony trees resolved a previously unknown monophyletic grouping in the Hypocreomycetidae comprising three well supported subclades (A, C, S). The type species of the genera, Ascothailandia (A. grenadoidia), with the anamorph, Canalisporium (C. caribense), Ascotaiwania (A. lignicola) and Savoryella (S. lignicola), are well placed in each subclade in the Hypocreomycetidae. These results are almost consistent with those of the individual SSU dataset, LSU dataset and combined SSU + LSU dataset with high bootstrap support and posterior probabilities (data not shown).
The genera Ascotaiwania (A), Ascothailandia (C) and Savoryella (S) including Canalisporium species formed a well supported clade (100% BSMP, 1.00 BYPP), that was clearly distinct from the Hypocreales, Melanosporales and Microascales (Hypocreomycetidae). In this new lineage Ascothailandia and six Canalisporium species (C. caribense, C. elegans, C. exigum, C. jinghongensis, C. pallidum and C. pulchrum) formed a well supported subclade C as a monophyletic group, with strong statistical support (100% BSMP and 1.00 BYPP); seven Savoryella species (S. appendiculata, S. aquatica, S. fusiformis, S. lignicola, S. longispora, S. paucispora and S. verrucosa) formed a highly supported monophyletic subclade S (100% BSMP and 1.00 BYPP); while Ascotaiwania species grouped together in subclade A, with moderate support (69% BSMP and less than 0.95 BYPP).
Combined SSU, LSU, rpb2, rpb1, tef1 and 5.8S rDNA phylogeny.-This dataset included an expanded set of taxa: four Ascotaiwania species, eight Savoryella species, seven Canalisporium species and one Ascothailandia species, comprising 42 sequences with Morchella hughesii and Scutellinia esculenta as the outgroup taxa (FIG. 2) . The aligned dataset comprised 5025 characters for 44 taxa, of which 1578 were parsimony informative, 638 parsimony uninformative and 2812 constant.
The maximum parsimony analysis resulted in one most parsimonious tree (MPT) with TL 5 5462, CI 5 0.586, RI 5 0.822, RC 5 0.482 and HI 5 0.414, while the resultant most likely tree from RAxML was log likelihood 232 178.265234.
The topology of the Savoryellales clade in the six loci dataset was similar to the phylogeny generated from the individual datasets (data not shown) and was congruent with the combined datasets of SSU + LSU + rpb1 (FIG. 1) , except in the position of A. hughesii (and its anamorph M. setosa), showing they are distantly related to the Ascotaiwania subclade. The   FIG. 2 . The single most parsimonious trees for the subclass Hypocreomycetidae inferred from the combined six-locus dataset of the partial SSU rDNA + LSU rDNA + rpb2 + rpb1 + tef1 + 5.8S sequences. RAxML bootstrap values (BSML) are displayed to the top left and the maximum parsimony bootstrap values (BSMP) are plotted on the top right of each branch while the Posterior probabilities are given below the corresponding branches. The tree is rooted with Morchella esculenta and Scutellinia scutellelata as members of the Pezizales as outgroups. Isolates with the prefixes M and F are from marine and freshwater habitats, respectively. resulting consensus tree from the Bayesian analysis showed nearly identical topology to the maximum parsimony analysis, but there were minor differences in the grouping of the Ascotaiwania subclade (data not shown).
Three subclades of the combined SSU, LSU, rpb2, rpb1, tef1 and 5.8S rDNA sequences were identified. The Savoryella subclade (S) was monophyletic and supported with a BSMP of 100%, BSML of 100% and a BYPP of 1.00 and comprised two groups: four marine species (S. appendiculata, S. lignicola, S. longispora and S. paucispora) (M), and three freshwater species (S. aquatica, S. fusiformis and S. verrucosa) (F). Freshwater Savoryella species (S. aquatica and S. verrucosa) formed a branch that statistically was supported strongly (1.00 BYPP, 100% BSMP and 100% BSML), with S. fusiformis, S. appendiculata (NF00206) and Savoryella sp. (NF00205) as a sister group. Savoryella lignicola, S. longispora and S. paucispora formed a well supported lineage of marine origin with BSMP of 99% from MP, BSML of 98% from RAxML and BYPP of 1.00.
Ascothailandia grenadoidia (GQ390252) and seven Canalisporium species grouped together with high bootstrap and Bayesian support values (100% BSMP, 100% BSML and 1.00 BYPP), all isolated from freshwater habitats. Ascotaiwania sawadae (SS 00051), A. lignicola (NIL00005 and NIL00006) and A. mitriformis (AF132324) formed a weakly supported subclade A (69% BSMP) but with high RAxML (98% BSML) support. In this subclade A. mitriformis was closely related to A. sawadae (90% BSMP, 100% BSML and 1.00 BYPP) while A. hughesii and Monotosporella setosa were distantly placed from subclade A with low bootstrap support.
DISCUSSION
The higher order taxonomic position of the genera Ascotaiwania and Savoryella was unresolved despite a number of phylogenetic studies (Ranghoo et al. 1999, Campbell and Shearer 2004) . Vijaykrishna et al. (2006) included two Savoryella species (S. elongata, an invalid name, and S. longispora; neither one is the type species of the genus) in their study of the taxonomy, origin and evolution of freshwater ascomycetes. Based on an 18S rDNA dataset, the two Savoryella species grouped with Melanospora zamiae in the Hypocreales with no statistical support.
The current study included two strains of the type species and a wider range of Savoryella species (FIGS. 1, 2, 3A-F, 4A-G, M-S) and the type species of Ascotaiwania (A. lignicola) (FIGS. 1, 2, 4T). A wider range of genes were sequenced thus extending the studies of Ranghoo et al. (1999) and Campbell and Shearer (2004) , which used only partial sequences of the 28S rDNA while Vijaykrishna et al. (2006) used only partial sequences of the 18S rDNA.
The monophyly of Ascotaiwania, Canalisporium, Savoryella and Ascothailandia.-Both analyses support the monophyly of the genera Savoryella and Ascothailandia (with the anamorphic genus Canalisporium). These genera have been assigned to several orders and families within Sordariomycetes, Sordariomycetidae, as outlined (TABLE III) . The monophyly of the genus Ascotaiwania is uncertain as in the threegene dataset, where the five species sequenced group together but with weak support, confirming Campbell and Shearer (2004) . However in the six-gene dataset A. hughesii and its anamorph, M. setosa, are distantly related to Ascotaiwania sensu stricto. We excluded A. persoonii from our analysis due to the short length of the sequence (808 bps: AY590295) although Campbell and Shearer (2004) showed that it grouped in a monophyletic clade, basal to the Hypocreales and Microascales and widely separated from taxa in the Annulatascaceae in the Sordariales. Savoryella (FIG. 3A-D) and Ascothailandia (FIG. 3G, H) share several features in common with Ascotaiwania, such as ascomatal morphology and versicolorous ascospores (FIG. 4A-H , L-V). However Ascotaiwania has long cylindrical asci with a relatively large (4-8 mm), nonamyloid apical ring, a hamathecium with numerous hypha-like paraphyses, tapering apically and four-to eight-septate ascospores ). Cai et al. (2006 opine that Ascotaiwania as currently circumscribed may not be monophyletic, and this is borne out by data in our study. Hyde and Goh (1999) , in describing the new species Ascotaiwania pallida from submerged wood collected in Chedworth Wood, United Kingdom, commented that placement in the genus was speculative. In view of the variation in morphology reported for Ascotaiwania species, further taxon sampling is required to resolve the monophyly of the genus.
While the teleomorphic genera Ascothailandia (FIG. 3G, H) and Savoryella (FIG. 3A-D ) are aquatic and found on submerged wood, Ascotaiwania species are known from aquatic and terrestrial habitats on a variety of substrata: A. licualae on petioles of Licuala ramsayi; A. mauritania on prop roots of Pandanus palustris; A. pennisetorum on Pennisetum purpurea; and A. palmicola on dead rachis of Iriartia sp. Ascotaiwania anamorphs include Helicoon and Monotosporella (Cai et al. 2006) .
Based on the sequencing of both, protein coding and ribosomal nuclear loci let us draw two major conclusions. First, the type species of Ascothalandia clusters with Canalisporium, thus the following species are assigned to Ascothalandia (C. elegans, C. pulchrum, C. jinghongensis, C. exiguum, C. caribense, C. palladium), the new gen, in line with current nomenclature opinion (FIGS. 1, 2). Second, Savoryella, Canalisporium/Ascothalandia and some Ascotaiwania species form a unique lineage within the Hypocreomycetidae and a sister clade to a lineage of marine ascomycetes (TBM: Torpedospora/Bertia/Melanospora clade), Coronophorales and Melanosporales , and new order Savoryellales proposed. Ovoid to fusoid ascospore, three-septate, straight to curved, central cells brown, end cells hyaline to pale brown. W 5 Ascothailandia (Canalisporium) grenadoidia. Squash mount of a portion of the sporodochium. Conidia pale olive to brown, globose to subglobose, slightly curved, with 3-6 longitudinal septa and 4-6 transverse septa. X 5 Ascothailandia (Canalisporium) caribense. Conidia with a single column of longitudinal septa and 3-6 rows of transverse septa, slightly constricted at the septum, brown to reddish dark brown. Y 5 Ascothailandia (Canalisporium) elegans. Conidia irregular with 4-5 columns of longitudinal septa and 5-8 rows of transverse septa, olivaceous brown to brown. Z 5 Ascothailandia (Canalisporium) exiguum. Conidia with a single column of longitudinal septa and 2-3 rows of transverse septa, slightly constricted at the septum, pale olivaceous brown to pale pinkish brown. AA 5 Ascothailandia (Canalisporium) jinghongensis. Conidia irregularly with 4-5 columns of longitudinal septa and 2-4 rows of transverse septa, brown. AB, AC 5 Ascothailandia (Canalisporium) pallidum. Conidia with a single column of longitudinal septa 3-4 and 2-3 rows of transverse septa, scattered, pale olivaceous with clearly visible septa and canals, septa thin and not banned. AD 5 Ascothailandia (Canalisporium) pullchrum. Conidia irregularly with 4-5 columns of longitudinal septa and 3-9 rows of transverse septa, olivaceous brown to brown. Bars: A-E, L-U, W, X 5 20 mm; F-H, Y-AD 5 25 mm; I-K 5 10 mm, V 5 15 mm. 
